Ontogenetic and imprinting-induced changes in chick brain protein metabolism and muscarinic receptor binding activity.
Over the 20-min period following exposure of young chicks to a flashing light as an imprinting stimulus there is an increased incorporation of [14C]leucine into an acidic (tubulin-enriched) protein fraction of the anterior dorsal forebrain in birds which have learnt the characteristics of the stimulus as compared with, either birds which have been exposed to an imprinting stimulus but learn poorly, or chicks kept in the dark. This brain region has been implicated in several studies as the locus for a number of biochemical modulations that accompany learning. The amount of [14C]leucine incorporated does not seem to be determined by precursor pool availability; it does, however, correlate with a well-validated measure of the extent to which birds have learnt to recognise the characteristics of the stimulus, as shown by a two-choice discrimination test. There is no change in the total content of tubulin dimer as assayed by colchicine binding under these conditions. Additionally, in birds which show evidence of learning, the binding of quinuclidinyl benzilate, an irreversible muscarinic ligand, is altered in both the posterior dorsal forebrain and midbrain regions. None of these effects could be simply the result of visual stimulation. The meaning of these changes is discussed.